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Hepatitis C virus (HCV) infection is one of the major epidemics afflicting young adults.\[[@ref1]\] In some countries, HCV remains the most common chronic blood-born infection.\[[@ref2][@ref3]\] The effective management of the new cases is critically important because, without treatment, patients will develop chronic HCV infection, HCV-related cirrhosis, liver failure, and hepatocellular carcinoma. The treatment typically involves combined interferon-alpha (IFN-α) and ribavirin (RBV) therapy. This is an effective therapy with a "cure" rate of up to 70% depending on genotype as judged by the negative HCV ribonucleic acid (RNA) polymerase chain reaction detection.\[[@ref4]\] IFNs are integral players in immunity, and a number of immune-mediated complications can arise during IFN therapy.\[[@ref5]\] IFN-α can commonly induce thyroiditis, which is classified as either autoimmune or nonautoimmune IFN-induced thyroiditis (IIT). Subclinical thyroiditis occurs in 20--40% of and clinical thyroiditis in 5--10% of patients.\[[@ref6]\] Autoimmune IIT manifests as Hashimoto\'s thyroiditis, which is defined by an emergence of or worsening of antithyroid antibody levels with or without hypothyroidism. In rare cases, autoimmune IIT also manifests as Graves\' disease, which is defined by antithyroid antibodies with hyperthyroidism. Nonautoimmune IIT presents as destructive thyroiditis and hypothyroidism.\[[@ref7]\]

IFN-α is a Type I IFN that has been widely used as a therapeutic agent mostly, for infectious and malignant diseases.\[[@ref7]\] IFN-α binds to IFN receptors and activates various signaling pathways, including the JAK-STAT pathway, and the MAP kinase pathway leading to transcription of target proteins which mediate its immune and anti-tumor effects.\[[@ref8][@ref9][@ref10]\] One of the most remarkable successes of IFN-α as a therapeutic agent has been in the treatment of chronic hepatitis C, where the combination of IFN-α and RBV induces remission in up to 50% of patients.\[[@ref11]\] However, IFN-α therapy can cause numerous and wide-ranging side effects, including severe complications that can result in morbidity and discontinuation of therapy.\[[@ref12]\] This study aimed at measuring the prevalence of Thyroid disease in HCV patients on treatment with IFN and antiviral drug RBV.
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This study was conducted in Departments of Biochemistry and Medicine of a Tertiary Care Hospital attached to a Medical College in North India. Fifty patients already diagnosed with HCV infection and on IFN therapy (3 MIU thrice a week dose) and antiviral therapy with RBV 1000--1200 mg daily were included in the study. Purposive sampling was performed depending on the number of HCV patients coming to medicine outpatient department. The study was conducted with prior approval by Institutional Ethics Committee.

Patients already on any kind of thyroid treatment; co-infection with human immunodeficiency virus or hepatitis B virus; pregnancy and lactation; concomitant serious medical illnesses such as malignancy, severe cardiopulmonary disease, or uncontrolled diabetes mellitus were excluded from the study. Similarly, patients with a history of any other drug affecting thyroid function (such as lithium, amiodarone and iodine preparations), patients with a history of radiation that can alter the levels of thyroid hormone were excluded.

All patients were evaluated clinically, hematologically, biochemically, and serologically at baseline. Routine biochemical (liver function test and renal function test) and hematological tests were performed using automated techniques. HCV antibodies were detected using third generation commercial enzyme-linked immune sorbent assay. The HCV RNA load was measured. Thyroid function tests, including serum thyrotropin (thyroid-stimulating hormone \[TSH\]), and free thyroxine (FT4), and free triiodothyronine (FT3) were performed by an ultrasensitive immune chemiluminescent noncompetitive assay (Access 2, Beckman Coulter). Thyroid disease was defined as any value of these markers (TSH, FT3, and FT4,) which was greater or less than the normal values. The reference range (RR) for TSH was 0.35--5.5 uIU/ml, FT4 0.61--1.12 ng/dl and FT3 was 2.5--3.90 pg/ml.
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Statistical analysis was performed using SPSS software 20 (IBM). Quantitative variables were expressed as mean ± standard deviation as the data was normally distributed. The Karl Pearson coefficient was calculated and *P* \< 0.05 was considered significant.
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The mean age of patients was 45 ± 10 years. Mean baseline alanine transaminase levels were 147 ± 52 U/L \[[Table 1](#T1){ref-type="table"}\].
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A total of 13 patients (26%) developed hypothyroidism after 12 weeks of treatment. Thyroid peroxidase antibodies were positive in 48% of these patients. One patient was diagnosed as hyperthyroid \[[Figure 1](#F1){ref-type="fig"}\].
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Thyroid profile was measured at baseline before the start of therapy, then at 12 weeks of treatment. The mean TSH levels were significantly higher in 26% hypothyroid patients as compared to euthyroid patients (*P* \< 0.05) \[[Table 2](#T2){ref-type="table"}\].
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Thyroid profile in patients on interferon and antiviral therapy for 12 weeks
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Hepatitis C is a disease that is disseminated worldwide, and chronic infections affect up to 80% of the infected subjects.\[[@ref13]\] Consequently, IFN-α therapy has frequently been used. IFN-α is one of a group of cytokines with antiviral, antiproliferative, and immunomodulatory properties. In cases of hepatitis C, the presence of moderate to severe necroinflammatory activity and/or moderate to severe fibrosis (as assessed by a liver biopsy) represent formal indications of IFN-α use. The drug is available in both conventional and pegylated forms and is frequently used in association with RBV an antiviral drug.\[[@ref11][@ref14]\] The treatment is continuous and lasts from 6 to 12 months, and retreatment may be necessary.

The use of IFN-α is well documented to be associated with thyroid disorder, the commonest autoimmune disorder associated with IFN-α therapy. Various pathophysiological processes that may be involved are -- IFN therapy can precipitate immune-mediated abnormalities *de novo* or can exacerbate an existing autoimmune tendency;\[[@ref15]\] IFN-α is thought to have a direct inhibitory effect on thyrocytes preventing hormonogenesis and secretion; Immunostimulation in the presence of hepatitis C infection. This is thought to include activation of lymphocytes and natural killer cells, increased production of tumor necrosis factor, IFN-α, Interleukins and other cytokines and increased production of immunoglobulins, all lead to the development of thyroid auto-antibodies with complete destruction and consequently permanent hypothyroidism in genetically susceptible individuals.\[[@ref16]\]

When IFN-α is administered exogenously, another layer of complexity is added. It is possible but purely speculative that exogenous IFN-α synergizes with the endogenous source, thus exaggerating the effect on the thyroid thus causing additional hypothyroidism. Hashimoto\'s thyroiditis is diagnosed in up to 40% of patients, and hypothyroidism can be triggered by IFN-α.\[[@ref17]\] Hypothyroidism frequently escapes diagnosis due to the overlap of its symptoms with those induced by IFN-α itself, such as fatigue, somnolence, and depression. Destructive thyroiditis represents a form of nonautoimmune IIT characterized by self-limited thyrotoxicosis with a triphasic evolution similar to that of subacute thyroiditis Destructive thyroiditis may recur upon re-treatment, and it is not necessary to discontinue IFN-α use.\[[@ref6]\] The patient who has developed thyrotoxicosis in the study may be because of destructive thyroiditis.

Case reports and follow-up studies of large cohorts of patients on IFN therapy have confirmed that immune-mediated complications are uncommon but can occur in a number of different organ systems. IFN-α production is induced by specific autoantibody--nuclear antigen immune complexes and has a key role in the development and maintenance of autoimmunity. IFN therapy can precipitate immune-mediated abnormalities de novo or can exacerbate an existing autoimmune tendency. This is manifest in the rise in titer of existing antibodies and in the development of clinical disease in patients with preexisting antibodies.\[[@ref5]\] IFN-α and RBV therapy induce thyroid dysfunction in chronic hepatitis C patients. There is no association between severity of disease and response to therapy with IFN-induced thyroid dysfunction. In a study 20 treated patients (18.69%) developed thyroid dysfunction with a relative risk (RR) of 11.25 and the attributable risk of 91%.\[[@ref18]\] There is a wide range in the incidence of newly developed thyroid dysfunctions and thyroid antibodies in IFN-treated HCV patients. IFN a therapy alone or in combination with other drugs has different effects on the incidence of thyroid dysfunctions.\[[@ref19]\]
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HCV patients on IFN and antiviral therapy have an effect on the thyroid gland, so these patients should be regularly screened for thyroid disorders and appropriately treated to maintain euthyroid status.
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